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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the compound presentation phase differential plate and 
optical compensation polarizing plate which can form the liquid crystal display which compensates 
altitude for the birefringence by liquid crystal, and is excellent in an angle of visibility or contrast. 
[0002] 

Pescription of the Prior Art] While amplification of an angle of visibility and high contrast-ization are 
desired with the spread to television, a personal computer monitor, etc. of a liquid crystal display (LCD), 
the proposal which compensates the phase contrast by the birefringence of liquid crystal with a phase 
contrast plate, and improves a check-by-looking property is made like amplification of the angle of 
visibility of the right check by looking in TN-LCD, or achievement of monochrome display by the 
coloring compensation in STN-LCD. However, in the conventional compensating plate, the phase 
contrast property of liquid crystal could not fully be coped with, but there was a trouble cannot be 
satisfied with an improvement of the check-by -looking property of a trouble. 

[0003] Incidentally, in aforementioned TN-LCD, although the wide view film (a trade name, Fuji Photo 
Film Co., Ltd. make) and NH film (a trade name, the Nippon Oil chemistry company make) were known 
as a compensating plate for angle-of-visibility amplification, there were troubles, such as reversal of 
gradation, remarkable lowering of contrast with an angles of visibility [ or more ] of 60, and coloring 
generating by black/white level. 

[0004] Moreover, although the compensating plate of the superposition mold which carried out the 
laminating of the phase contrast plate which consists of a polymer which shows a forward birefringence 
property was known for STN-LCD (JP,7-306406,A), coloring compensation was inadequate and there 
was a trouble which coloring generates in monochrome display. In TFT-LCD, although amplification of 
an angle of visibility is desired also in vertical orientation (VA) modes, level orientation modes, etc. 
other than TN mode, it is still more difficult to cope with it in die aforementioned compensating plate. 
[0005] 

[The technical technical problem of invention] This invention aims at development of the phase contrast 
plate which can form the liquid crystal display which can compensate altitude for the phase contrast by 
the birefringence of liquid crystal, and is excellent in an angle of visibility, contrast, and its 
homogeneity. 
[0006] 

[Means for Solving the Problem] When this invention makes nx>=ny the principal indices of refraction 
within a field by setting the refractive index of nx, ny, and the thickness direction to nz, One sheet or 
two sheets or more of the phase contrast film with which at least 1 of these refractive indexes is different 
from others, One sheet of the liquid crystal phase sheet which comes to prepare a liquid crystal polymer 
layer in the transparence base material from which said all refractive indexes are different, or two sheets 
or more The wavelength dependency of a birefringence is different in a phase contrast film, a 
transparence base material, and a liquid crystal polymer layer. And a formula: It comes to use in the 
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combination from which Nz defined by (nx-nz)/(nx-ny) is different with a phase contrast film and a 
transparence base material, and the phase contrast film and transparence base material offer the 
compound presentation phase differential plate characterized by consisting of a film in which the 
macromolecule of non-liquid crystallinity carried out orientation. 

[0007] Moreover, the liquid crystal display characterized for the optical compensation polarizing plate 
characterized by this invention coming to prepare the aforementioned compound presentation phase 
differential plate in one side of an absorption mold polarizing plate and its optical compensation 
polarizing plate by the thing of a liquid crystal cell which it has in one side at least is offered. 
[0008] 

[Effect of the Invention] The combination of the phase contrast film and transparence base material from 
which the wavelength dependency (wavelength dispersion) of a birefringence is different according to 
this invention, and a liquid crystal polymer layer, And a wavelength dependency is controlled by 
compound-ization of the phase contrast layer by the combination of the phase contrast film from which a 
part or all of a refractive index of the inside of a field and the thickness direction is different from, and 
Nz is different, and a transparence base material with the additive property. The phase contrast plate 
with which altitude can be compensated for the phase contrast by the birefringence of liquid crystal can 
be obtained, and the liquid crystal display which can compensate high degree of accuracy for coloring 
especially by the angle of visibility, and is excellent in an angle of visibility, contrast, and its 
homogeneity can be formed. 

[0009] The birefringence property by liquid crystal changes in the state of orientation also with the same 
liquid crystal. Namely, for the compensation It adds to compensation of the coloring phenomenon 
especially by the angle of visibility at change by phase contrast or its viewing angle. The configuration 
by the combination of the wavelength dispersion difference which it is required to also cope with the 
wavelength dependency of these properties, and was described above, The phase contrast plate which 
the effect especially to viewing-angle change is large (nx-ny), and (nx-nz) has abundant phase contrast 
properties with the combination of Nz difference over the wavelength dispersion of **nxy and **nxz 
defined can be obtained. The change by the phase contrast by the birefringence of liquid crystal and its 
viewing angle and the wavelength dependency of these properties can be coped with at altitude, and the 
compensation precision of coloring by the angle of visibility can be raised greatly. Therefore, it is 
thought that the lack of compensation by the conventional compensating plate is because the wavelength 
dependency in phase contrast or its viewing-angle change cannot fully be coped with. 
[0010] 

[Embodiment of the Invention] When the compound presentation phase differential plate by this 
invention makes nx>=ny the principal indices of refraction within a field by setting the refractive index 
of nx, ny, and the thickness direction to nz, One sheet or two sheets or more of the phase contrast film 
with which at least 1 of these refractive indexes is different from others, One sheet of the liquid crystal 
phase sheet which comes to prepare a liquid crystal polymer layer in the transparence base material from 
which said all refractive indexes are different, or two sheets or more The wavelength dependency of a 
birefringence is different in a phase contrast film, a transparence base material, and a liquid crystal 
polymer layer. And a formula: It comes to use in the combination from which Nz defined by (nx-nz)/ 
(nx-ny) is different with a phase contrast film and a transparence base material, and consists of the phase 
contrast film and a film in which the macromolecule of non-liquid crystallinity carried out [ the 
transparence base material ] orientation. The example was shown in drawing 1 . 1 is a phase contrast 
film, 2 is a liquid crystal phase sheet, 21 is a transparence base material and 22 is a liquid crystal 
polymer layer. In addition, the example of drawing shows what was used as the optical compensation 
polarizing plate, and 3 is an absorption mold polarizing plate. 

[001 1] The film the proper macromolecule of non-liquid crystallinity in which the aforementioned 
refractive-index property is shown -comes to carry out orientation as a phase contrast film and a 
transparence base material can be used, and there is especially no definition. Incidentally as the example, 
the oriented film which comes to carry out drawing processing of the film which consists of various 
kinds of non-liquid crystallinity polymers by the method with proper one shaft, two shafts, etc. is raised. 
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Above all, it excels in light transmittance and what has few orientation nonunifonnity and phase contrast 
nonuniformity can use preferably. 

[0012] In addition, as an example of the aforementioned non-liquid crystallinity polymer, the polyester 
like a polycarbonate, polyarylate and polyethylene terephthalate, and polyethylenenaphthalate, 
polysulfone and an olefin system polymer, a norbornene system polymer, an acrylic polymer and a 
styrene system polymer, the cellulose type polymer like triacetyl cellulose, the polymer that mixed two 
sorts, polyvinyl alcohol and these polymers, or three sorts or more are raised. 

[0013] The phase-contrast film and transparence base material of a photoelastic coefficient with which a 
photoelastic coefficient consists of a high polymer film below 20xl0-12m2/N below 30xlO-12m2/N 
above all below 50xl0-12m2/N in an absolute value are more desirable than especially the point that 
controls change of the birefringence property (phase contrast property) by the stress which can control 
easily and is generated in a temperature change, humidity and light, adhesion processing, etc. by using 
the polymer of non-liquid crystallinity. 

[0014] When it is a transparence base material for forming the liquid crystal phase sheet furthermore 
arranged as transparent protection layer of the polarization film in an optical compensation polarizing 
plate, it is more desirable than the aforementioned point that a photoelastic coefficient consists of a high 
polymer film below 10xl0-12m2/N above all below 15xl0-12m2/N in an absolute value. 
[0015] When the phase contrast film used for formation of a compound presentation phase differential 
plate sets the refractive index of nx, ny, and the thickness direction to nz and makes nx>=ny the 
principal indices of refraction within a field (it is below the same), as for others, at least 1 of these 
refractive indexes is different. Therefore, the refractive-index property can be expressed with nx=ny>nz, , 
nx>ny>nz, nx>ny=nz, nx>nz>ny, nx=nz>ny, nz>nx>ny, or nz>nx=ny. 

[0016] On the other hand, as for the transparence base material used for formation of a compound 
presentation phase differential plate, said all refractive indexes are different, and the refractive-index 
property can be expressed [ therefore J with nx>ny>nz, nx>nz>ny, or nz>nx>ny. Although a 
transparence base material is used in this invention as a liquid crystal phase sheet which prepared the 
liquid crystal polymer layer in it, you may be the proper thing which especially definition does not have 
and shows the orientation property according to the orientation mode in the liquid crystal cell for the 
purpose of compensation etc. about the liquid crystal polymer layer supported with the transparence 
base material. 

[0017] Incidentally, as an example of said liquid crystal polymer layer, the orientation layer which 
consists of the **** disco teak system liquid crystal polymer in the above-mentioned wide view film 
and above-mentioned NH film, a nematic system liquid crystal polymer, a cholesteric system liquid 
crystal polymer, a smectic system liquid crystal polymer, etc. is raised, and what has few orientation 
nonuniformity is desirable above all. Moreover, what has bearing which shows asymmetry to the flat 
surface which contains a normal in the angle-of-visibility property of a birefringence as a liquid crystal 
phase sheet from points, such as compensation precision, can use preferably. 

[0018] Although the method made into a layered product using one sheet of a phase contrast film or two 
sheets or more, one sheet of a liquid crystal phase sheet, or two sheets or more can perform formation of 
a compound presentation phase differential plate In that case, Nz which the wavelength dependency of a 
birefringence is different in this invention in a phase contrast film, a transparence base material, and a 
liquid crystal polymer layer, and is defined by formula:(nx-nz)/(nx-ny) is used in the combination which 
is different with a phase contrast film and a transparence base material. 

[0019] The combination of the phase contrast film and transparence base material from which the 
wavelength dependency of a birefringence was made different in the above, and a liquid crystal polymer 
layer, and the combination of the phase contrast film and transparence base material from which Nz 
(index of an angle-of-visibility property) was made different are arbitrary. By considering as the 
combination from which the wavelength dependency of a birefringence is different, the compound 
presentation phase differential plate which the wavelength dependence property in each part material, 
such as a used phase contrast film, shows the different separate wavelength dependence property can be 
obtained. 
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[0020] Moreover, Nz of each part material used by considering as the combination from which Nz is 
different can obtain the compound presentation phase differential plate which demonstrates the different 
separate property. The compound presentation phase differential plate which can obtain the compound 
presentation phase differential plate in which the phase contrast property which is not acquired in the 
item of each part material is shown, can also cope with a difference of the birefringence property by the 
orientation condition of liquid crystal, and can be compensated can be obtained more generally than the 
aforementioned wavelength dependency being discovered also about the Nz. 
[0021] Control of phase contrast properties, such as a wavelength dependency in the aforementioned 
compound presentation phase differential plate and Nz, can be performed by changing the combination 
and its number of combination of a phase contrast film, a transparence base material, and a liquid crystal 
polymer layer. In that case, arrangement include angles, such as nx shaft in a phase contrast film, a 
transparence base material and they, and a liquid crystal polymer layer, are arbitrary, for example, a 
phase contrast property can be adjusted also by controlling the arrangement include angle - optical 
activity (false) can be given - by carrying out crisscross airangement of those lagging axes (nx shaft). In 
addition, a wavelength dependency is discovered also about the optical activity by the crisscross 
arrangement (false) of nx shaft. 

[0022] In the above, in the combination of the same thing of a wavelength dependency, the wavelength 
dependency in the compound presentation phase differential plate obtained is the same as the 
wavelength dependency of each part material, and a different wavelength dependency is not discovered. 
Moreover, in Nz, it does not generate, but a wavelength dependency maintains fixed Nz value like each 
part material, and does not depend for it on wavelength. Therefore, when using a phase contrast film or 
two or more liquid crystal phase sheets, it is more desirable than the point of changing a phase contrast 
property to use in the combination from which the wavelength dependency and Nz of a birefringence are 
different. 

[0023] Like the above, a new phase-contrast property can be given by compound-ization by the 
combination from which a wavelength dependency and Nz were made different, the abundant phase- 
contrast plates in which various kinds of phase-contrast properties which can be compensated also about 
change by the phase contrast by the birefringence of liquid crystal or its viewing angle and the 
wavelength dependency of these properties are shown can be obtained, and high degree of accuracy can 
be compensated also to a difference of the birefringence property by the difference in the orientation 
condition of liquid crystal etc. 

[0024] In addition, the refractive index property in an above-mentioned phase contrast film and an 
above-mentioned transparence base material be controllable by the polymer kind, drawing conditions 
thru/or orientation conditions, etc., and the refractive index nz of the thickness direction can paste up the 
heat shrink nature film more than one layer or two-layer on one side or both sides of a high polymer film 
of a processing object, respectively, and can control a film by the method which extend or process 
[ contraction ] under an operation of the shrinkage force of the heat shrink nature film by heating. The 
high polymer film of said processing object may be formed by the proper method according to the 
former, such as the casting method and an extrusion-molding method. 

[0025] In addition, the thickness of a phase contrast film or a transparence base material can be suitably 
determined according to the phase contrast property made into the object. Although a thing with a 
thickness of 5-250 micrometers is used above all especially generally, 1-500-micrometer 3-350 
micrometers are not limited to this. Moreover, 100 micrometers or less, although especially the 
thickness of a liquid crystal polymer layer has common 0. 1-10 micrometers, it is not limited to this 20 
micrometers or less above all. 

[0026] Practical use can also be presented with the compound presentation phase differential plate by 
this invention as it is, like the example of drawing, it can be prepared in one side of the absorption mold 
polarizing plate 3, and practical use can also be presented with it as an optical compensation polarizing 
plate. The linearly polarized light of a predetermined plane of vibration can be penetrated in formation 
of the optical compensation polarizing plate, other light can use the proper absorption mold polarizing 
plate in which the property to absorb is shown for it, and there is especially no definition in it about the 
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class. 

[0027] The polarization film which dichroism matter, such as iodine and/or dichromatic dye, was made 
to stick to the film of the hydrophilic macromplecule like a polyvinyl alcohol system, a partial formal- 
ized polyvinyl alcohol system, and an ethylene-vinylacetate copolymer system partial saponification 
object, and generally carried out drawing orientation processing is used. 

[0028] Moreover, an absorption mold polarizing plate may be what formed transparent protection layer 
21 and 3 1 in one side or both sides of the polarization film 32 like the example of drawing. Transparent 
protection layer is prepared for the various object, such as reinforcement of a polarization film, and 
thermal resistance, damp-proof improvement. Transparent protection layer can be formed as the 
spreading layer of resin, a lamination layer of a resin film, etc., and may contain the particles diffusion- 
izing, for surface roughening, etc. 

[0029] Moreover, transparent protection layer may be prepared as a transparence base material which 
consists of an oriented film of the above-mentioned cellulose type polymer etc. In this case, like the 
example of drawing, the liquid crystal phase sheet 2 which forms the compound presentation phase 
differential plate by this invention will serve as the transparent protection layer 21 of the polarization 
film 32 in the absorption mold polarizing plate 3, and is effective in thin-shape-izing of an optical 
compensation polarizing plate. Moreover, it is advantageous also to improvement in the assembly 
effectiveness of a liquid crystal display, or the improvement of compensation precision to the 
birefringence by liquid crystal. 

[0030] Furthermore, as for an absorption mold polarizing plate, an acid-resisting layer and an anti-glare 
treatment layer may be prepared for the purpose of prevention of a surface echo etc. An acid-resisting 
layer can be suitably formed as film of optical coherence, such as a coat layer of for example, a fluorine 
system polymer, and multilevel -metal vacuum evaporationo film, etc. On the other hand, an anti-glare 
treatment layer may also be formed by the proper method which the surface reflected light diffuses by 
giving detailed irregularity structure to a front face etc. by proper methods, such as a resin coating layer 
of particle content, embossing and sandblasting processing, and etching processing. 
[003 1] in addition, conductive things, such as the silica whose mean diameter is 0.5-20 micrometers at 
the aforementioned particle, a calcium oxide and an alumina, a titania, a zirconia and tin oxide, indium 
oxide, and cadmium oxide, antimony oxide, - **** of a certain inorganic system particle, 
polymethylmethacrylate, or poly URETA - proper things, such as an organic system particle for which 
a bridge is not constructed [ the bridge formation which consists of a proper polymer, or ], - one sort - 
or two or more sorts can be used. 

[0032] Although each class, such as a phase contrast film which forms the compound presentation phase 
differential plate and optical compensation polarizing plate by this invention, and a liquid crystal phase 
sheet, an absorption mold polarizing plate, may are in a separation condition, it is more desirable than 
points, such as trespass prevention of foreign matters, such as control of the echo by the refractive index 
difference accommodation between layers, gap prevention of optical system, and dust, the part and that 
fixing processing of all is carry out above all. 

[0033] Proper things, such as transparent adhesives, can be used for the aforementioned fixing 
processing, for example, and there is especially no definition in it about the class of adhesives etc. What 
does not require a hot process in the case of hardening at the time of adhesion processing or desiccation 
is desirable, and what does not require hardening processing or the drying time of long duration is more 
desirable than points, such as change prevention of the optical property of a configuration member. 
Rather than this point, an adhesive layer can use preferably. 

[0034] The transparence binder which comes to use proper polymers, such as for example, an acrylic 
polymer, a silicone system polymer and polyester, polyurethane and a polyether, and synthetic rubber, 
can be used for formation of an adhesive layer. Above all, an acrylic binder is more desirable than 
points, such as optical transparency, and an adhesion property, weatherability. 
[0035] In addition, an adhesive layer can also be prepared in one side or both sides, such as a compound 
presentation phase differential plate and an optical compensation polarizing plate, if needed for the 
purpose of adhesion to adherends, such as a liquid crystal cell. It is desirable to install a separator etc. 
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tentatively and to prevent contamination on the front face of an adhesive layer etc. until it presents 
practical use with it, when an adhesive layer is exposed to a front face. 

[0036] In addition, about the arrangement relation of a phase leading shaft of a compound presentation 
phase differential plate, etc. a transparency shaft of a polarizing plate, etc. in an optical compensation 
polarizing plate, there is especially no definition and it can be determined suitably. From the property of 
the direction of slant that a viewing angle changes without affecting the property of the direction of a 
transverse plane (vertical) being controlled by generally arranging nx shaft of a compound presentation 
phase differential plate, and the transparency shaft of a polarizing plate to parallel relation or 
orthogonality relation, and amplification of an angle of visibility etc. being attained When applying to 
arrangement in the condition that the phase leading shaft of a compound presentation phase differential 
plate and the transparency shaft of a polarizing plate crossed when applying to STN-LCD, and TN-LCD, 
the phase leading shaft of a compound presentation phase differential plate and the transparency shaft of 
a polarizing plate are considered as arrangement in parallel or orthogonality relation in many cases. 
[0037] The compound presentation phase differential plate and optical compensation polarizing plate by 
this invention can be preferably used for formation of a liquid crystal display as a compensating plate to 
the birefringence by liquid crystal etc. Although a liquid crystal display is formed by assembling 
suitably component parts, such as a polarizing plate, a liquid crystal cell, a compensating plate, and a 
back light as occasion demands, a reflecting plate, generally, and incorporating an actuation circuit etc., 
except for the point using the compound presentation phase differential plate and optical compensation 
polarizing plate which were described above in this invention, there is especially no definition and it can 
form a liquid crystal display according to the former. 

[0038] Therefore, on the occasion of formation of a liquid crystal display, proper optical elements, such 
as optical-path control strips, such as a prism sheet prepared in the optical difftision plate and anti glare 
layer which are prepared, for example on the polarizing plate by the side of a check by looking, a prism 
sheet and the antireflection film, a protective layer, a guard plate, and a back light, can be arranged 
suitably. In addition, a compensating plate is usually arranged between the polarizing plates by the side 
of a liquid crystal cell, a check by looking, or/and a back light. Therefore, the compound presentation 
phase differential plate or optical compensation polarizing plate by this invention should just be 
arranged at one side, even if there are few liquid crystal cells. 
[0039] 

[Example] After dyeing a polyvinyl alcohol film with an example 1 thickness of 75 micrometers in the 
water solution containing iodine, A triacetyl cellulose film with a thickness of 80 micrometers is pasted 
up on one side of the polarization film which increased [ the film ] uniaxial stretching 6 times and was 
obtained between the rolls with which peripheral speed differs through polyvinyl alcohol system 
adhesives in the water solution containing a boric acid, on the other hand, the polarization film was 
alike, the liquid crystal phase sheet was pasted up through polyvinyl alcohol system adhesives, the phase 
contrast film was pasted up through the acrylic adhesive layer on it, and the optical compensation 
polarizing plate was obtained. 

[0040] In addition, the aforementioned liquid crystal phase sheet carried out drawing processing of the 
triacetyl cellulose film with a thickness of 100 micrometers at 200 degrees C with the tenter drawing 
machine, and had the refractive-index property of nx>ny>nz, and **nxy-d is lOnm, **nxz-d is 60nmi 
and Nz obtained it by imprinting only the liquid crystal polymer layer of a wide view film (WV02A) on 
the transparence base material of 6, and pasted it up through the transparence base material side. In 
addition, the aforementioned d is film thickness, and imprint processing carried out humidification 
processing of the wide view film, and carried out imprint transfer through adhesives. In that case, it 
processed so that the disco tic axis of tilt of the nx direction of a transparence base material and a liquid 
crystal polymer layer might be parallel. 

[0041] Moreover, the aforementioned phase contrast film carries out drawing processing of the 
norbornene system resin film (the product made from JSR, ATON) with a thickness of 100 micrometers 
at 175 degrees C with a tenter drawing machine, and it has the refractive-index property of nx>ny>nz, 
and **nxy-d is 40nm, **nxz-d is 50nm, and Nz is the thing of 1 .25. 
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[0042] As an example 2 liquid-crystal phase sheet, the wide view film was used and also the optical 
compensation polarizing plate was obtained according to the example 1. In addition, a wide view film is 
nx>ny>nz which consists of a triacetyl cellulose film with a thickness of 100 micrometers, **nxy-d is 
5nm, **nxz-d is 60nm, and Nz coats a disco tic liquid crystal polymer layer on the transparence base 
material of 12. 

[0043] The example phase contrast film of a comparison and the acrylic adhesive layer were omitted, 
and also the polarizing plate (optical compensation) was obtained according to the example 1 . 
[0044] The polarizing plate (optical compensation) obtained in the assessment trial examples 1 and 2 
and the example of a comparison was pasted up so that a polarizing plate might serve as an outside to 
both sides of a TN liquid crystal eel, and the liquid crystal display was obtained. Consequently, in the 
examples 1 and 2, the liquid crystal display with little lowering of the contrast by the angle of visibility 
and chromaticity change was able to be obtained. On the other hand, in the example of a comparison, the 
phenomenon which a white display colors yellow with a viewing angle occurred, and contrast fell 
remarkably with the angle of visibility of 60 degrees or more. 



[Translation done.] 
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